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COMPLETE SPECIFICATION 

A Method and a Device for Marking Materials 



We, iKSimiT DE Recherches de la 
SiDERURGiB Francaise, of 185, lue Presidfflt 
Roosevelt, Saint Germain-en-Laye (Seine-et- 
Oise) France, body corporate of France, do 
5 hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly, described in and by the 
follov/ing smtement: — 

10 The present invention relates to the marking 
of materials in which flaws or defects have 
been observed. 

Methods are already known consisting in 
marking with a grease or coloured pencil the 
15 spots where flaws are found in a material 
under inspecdon; methods are also knovm in 
which the defects in a material imder examina- 
tion are marked with a spot of paint. 

These methods using mechanical means 
20 usually have rather a long response time; 
moreover, if the material imder examination 
is coated with a foreign substance such as 
oil, marking becomes very diiScult, and the 
marks are very rapidly effaced. It may also 
25 happen, particularly if a liquid making sub- 
stance is used, that sound material is con- 
taminated by Sie liquid applied to the defec- 
tive parts. 

The object of the pr^ent invention is to 
30 reduce these inconveniences and to obtain a 
clear and lasting marking on the surface of a 
material under examination in which flavTS 
have been detected; and more particularly, 
on material moving under a flaw detecting 
device or instrument 

The present invention is a method of mark- 
ing a material under test in which flaws have 
been deteaed, in which an electrical discharge 
is produced automatically on or near the sur- 
40 face of the material under test by which the 
latter is marked with an indelible imprint and 
tiiat the said electrical disdiarge is released 



35 



by signals indicating the presence of defects 
in the said material under test. 

The method as described below may further 
incorporate at least one of the following 
features:— 

a. The said discharge is released between 
such material and an electrode carrying a high 
potential. 

b. The said discharge is released between 
an earth and an electrode carrying a high 
potential. 

c. The said signals are released through 
the intermediary rf a non-destructive testing 
apparatus. 

d. The said signals are emitted through 
the intermediary of an ultrasonic testing head. 

The present invention furdier provides 
apparatus for marking a material under test 
in which flaws have been detected, comprising 
a device signalling the presence of defects in 
the material in combination with a nuarking 
device, the said marking device including an 
electrode held by guiding means at a fixed 
distance from the material the said guiding 
means being conneaed in an electric circuit 
at low tension with which there is connected 
in parallel, a higji-frequency electric circuit. 

The present invention may furdier incor- 
porate at least one of the following features 
in combination vrith the preceeding: — 

a. The said apparatus for signaling faults 
comprises an electrical generator, one or more 
transducers for the purpose of converting the 
said electric pulses into ultrasonic pulses to 
be transmitted to the said material under test 
and of generating electric pulses in response 
to the energy of die ultrasonic waves received 
from the said material under test as well as 
suitable means for selecting from the electric 
signals those which indicate the presence of 
flaws or defects in the said material imder 
test 

b. The said electrode is of graphite. 
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c. The said dectrode is of metal. 

d. Tbt said guiding means comprises an 
electrically-insulating dectrode support and 
incorporate an element capable of rolling on 

5 such material imder test. 

The manner of action of the method 
described above by whidi Ae marking of 
defective materials is performed instantane- 
ously by the aciion of sparks on the material 

10 under test, is easily appreciated. The emis- 
sion of an electric disdiarge in fact produces 
on the material to be marked, a dear and 
indelible imprint vrithout, however, impairing 
its useful qualities; this marking remaining 

15 eifective whatever the temperaiiire and die 
travelling speed of the material under test. 
The meSiod is Hkev/ise applicable to soiled 
surfaces, e.g. those soiled by the presence of 
oil or oxide,— which will, in fact, merely 

20 increase ^e darity of the indication. 

The method in accordance with the inven- 
tion is applicable to any process of non- 
destructive materials testing, e.g. electrical 
probing, magnetic, or ultrasonic detection. 

25 The energy necessary for the geneisation of 
the marldng spaite is obtamed fram_ a hig^- 
current, low-tenaon electric arc discharge, 
while the release of the sparic is triggered 
by a high-frequency current producing an 

30 initiating spark. By using such a high fre- 
quency current it Is possible to use only a 
low-power circuit to control the marking 
operation. 

The low-tension current may be direct or 
35 alternating; the use of alternating current, 
however, presents die advantage of furnisliing 
markings which are spa^d in axsordance with 
the travelling speed of the material under 
inspection. 

40 The mark thus appted to tiie material has 
an easily recognisable, charaaeristic regularity 
of appearance, and is perfectiy distinguishable 
from small, fortuitous irregularities which may 
be present on the surface of the material under 

45 test. 

The dectric power applied is direcdy pro- 
portional to die rate oi passage of the material 
under the testmg appliance, it is thus pos- 
sible to marie materials travelling at a high 

50 speed of the order of several metres per second 
provided a low-tension current of the neces- 
sary intensity is available. 

One device according to the present inven- 
tion consists of an electrode in the form of 

55 a pencil of some conducting material such as 
graphite or metal, hdd at a short distance 
from the test piece by means of an electrically 
insulating holder; tliis dectrode being con- 
nected to one terminal of the dectric circuit 

60 described above and being hdd at a constant 
distance from the tested material by means of 
a roller or whed attached to the dectrode 
holder and connected with the other terminal 
of the electric circuit, 

65 This invention is equally applicable to con- 



ducting or non-conducting materials. In the 
first tcase, the marking spark passes between 
the electrode and the tested material; in the 
second case, the discharge is made between 
the insulated electrode and the mass of the 70 
support or holder, e.g. the roller maintaining 
a constant distance between the electrode and 
the test piece. 

Embodiments of the present invention will 
now be described, by way of example, with 75 
reference to the accompanying drawings, in 
which:— 

Fig. 1 shows the general arrangement of a 
device in accordance with the present inven- 
tion; 80 

Fig. 2 is a detail view of tiie marking appa- 
ratus properly speaking. 

Fig. 1 shows the general arrangement of 
a device for marking products scanned while 
travelling rapidly in front of a flaw-detecting 85 
apparatus. 

A graphite dectrode 1 is connected to one 
terminal of a double electric circuit compris- 
ing in parallel, a low frequency circuit at a 
tension of 220 volts, and a high-frequency cir- 90 
cuit 3. The drcuit 2 includes an isolating 
transformer 4, a resistance 5 for current Umit- 
ing and surge diokes as shown at 6a and 6b. 
To the terminals of circuit 2 there is con- 
neaed the circuit 3, comprising a transformer 95 
7 with 5000 volts secondary output and the 
relay S of a signalling device for an ultra- 
sonic inspection instrument, these two, known 
devices not being shown. In series with the 
transformer, surge chokes 9 and 10 are con- 100 
nected, followed by a high-frequency spark 
gap 11, condensers 12 and 13 being con- 
nected in parallel with the circuit 3; the high 
frequency transformer 14 and condensers 15 
and 16 completing the drcuit 3, which is 105 
connected back to the circuit 2. The other 
terminal of the double circuit is earthed on 
the holder 17 insulatmg the electrons 1 which 
is hdd by a roller 18 at a fixed distance from 
the material under test 19. 110 

It will easily be appreciated that this 
device makes it possible to produce a spark 
between two adjacent points such as the elec- 
trode 1 and the material under test 19. If the 
latter is a conductor, the current as trans- 115 
mitted through the conducting material to 
be marked. If the material is not conducting, 
the mass of the roller connected in the electric 
drcuit is suffidentiy near to enable a spark 
to be produced and impress an indelible mark 120 
on the test piece. 

Fig. 2 shows in more detail, the marking 
apparatus itself. This consists of a support or 
holder 17 c<Hnprising a tube 20 of steel, which 
is Gxed on a plate 21, a stirrup 22 carrying 125 
^e roller 18, and the pencil 1 of graphite, 
electricdly insulated from the support 17. The 
pendl is connected to one terminal of the 
double dectric circuit, while the support is 
connected to the other terminal. 130 
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It is to be understood that the embodiments 
which have been described above are merely 
pemplary without any restriction and that it 
is possible to conceive of many variants and 
improvements in detail wdl as to envisage 
the use of equivalent means without thereby 
exceeding the scope of the present invention. 

WHAT WE CLAIM IS:— 

1. A method of marking a material under 
test in which flaws have been detected, in 
which an electrical discharge is produced 
automatically on or Jiear the surface of the 
material under test by which the latter is 
marked with an indelible imprint and that 

15 the said electrical discharge is released by 
signals indicating the presence of defects in 
the said materid under test, 

2. A method as ddmed in claim 1, in 
which the said discharge is released between 
the said material under test and an electrode 
carrying a high potential. 

3. A method as claimed in claim 1, in 
which the said discharge is released b^een 
an earth and an electrode carrying a hieh 

25 potential. 

4. A method as claimed in Claim 1, in 
which the said signals are emitted tirough the 
intermediary of a non-destructive testing 
device. 

5. A method as claimed in claim 1, in 
which the said signals are emitted throu^ the 
intermediary of an ultrasonic testing device. 
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6. Apparatus for marking a material under 
test in which flaws tave been detected, com- 
prising a device signalling the presence of 
defects in the material in combination with 
a marking device, the said marking device 
including an electrode held by guiding means 
at a fixed distance from the material the 
said guiding means being conneaed in an 
electric circuit at low tension with which 
there as conn«:ted in paralld, a high-fre- 
quency electric circuit 

7. A device as claimed in claim 6, in which 
the said electrode is of graphite. 

8. A device as claimed in claim 6, in which 
the said electrode is of metal. 

9. A device as claimed in claim 6, in that 
the said guiding means consist of an elec' 
trically insulating support for tiiie said elec- 
trode comprising an element rolling on the 
said material under test. 

10. A method of marldbg a material under 
test in which flaws have been detected, sub- 
stantially as hereinbefore described with refer- 
ence to in the accompanying drawing. 

11. Apparatus for marking a material imder 
test in which flaws have been detected, sub- 
stantially as hereinbefore described with refer- 
ence to and as shown in the accompanying 
drawings. 

H. D, FITZPATEaCK & CO., 
5, Park Gardens, Glasgow, C.3, and 
3, Gray's Inn Square, London, W.C.1. 
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COMPLETE SPEaFICATION 

77i/s drawing Is a npreduetioa of 
the Original on a reduced scale 





